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What is claimed is: 



• 
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1 . A method coprocessing a substrate, the method comprising: 
providing a substrate in a process chamber; 
introducing a c^ps into the process chamber; 
energizing the g$s by passing RF energy through a wall of the 
process chamber; and 

detecting radiatioft propagating through the wall. 




\§ 2. A method accordingVto claim 1 comprising energizing the gas by 

^ powering an antenna external to the process chamber. 



is 



3. A method according to &aim 2 wherein the antenna (1) covers a 
portion of a ceiling of the process chamber, {2) is substantially non-vertical, or (3) 
comprises a planar coil. 
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4. A method according to claim >2 wherein the antenna covers a 
portion of a ceiling of the process chamber, and wraerein the ceiling (1) is at least 
partially dome shaped, (2) comprises a ceramic, or (^) comprises a portion that is 
substantially permeable to RF energy. 



5. A method according to claim 1 whe\ein the radiation propagating 
through the wall comprises optical energy. 
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6. A method according to claim 1 wherein^the wall comprises a 
window that (1) faces the substrate, (2) is substantially permeable to electromagnetic 
energy, (3) is substantially permeable to optical energy, (4) comprises one or more of 
silica, sapphire or quartz, (5) is removable from the wall, or (6) r§ permanently affixed 
about an opening in the wall. 

7. A method according to claim 1 comprising monitoring radiation 
propagating through the wall with a process monitoring assembly, and wherein the 
process monitoring assembly (1) is housed in an enclosure above the wall, (2) is 
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adapted to be mounted above a window in the wall, (3) is mounted to allow line-of- 
sight view of the substrate in the process chamber, (4) is responsive to optical 
radiation, or (5) comprises an interferometer. 



a. 



if© 



8. AVnethod according to claim 1 comprising monitoring radiation 
propagating through the wall with a process monitoring assembly comprising a signal 
source, a signal detectorV a collimating assembly and a radiation transmission cable 
connecting the collimatingXassembly to the signal source and signal detector, the 

y radiation transmission cable\having a bifurcated end. 

9. A method Recording to claim 8 comprising connecting a first 
branch of the bifurcated end to The signal source and a second branch of the 
bifurcated end to the signal detector. 



135 10. A method oV processing a substrate, the method comprising: 

placing a subVtrate in a process chamber; 
introducing a gi^s into the process chamber; 

powering an ant&nna coverings portion of an external surface of 
a ceiling of the process chamber to coemle energy to the gas; and 
2 0 detecting radiation propagating through a window in the process 

chamber. 
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11. A method according tp>jclaim 10 comprising monitoring radiation 
propagating through a window in the cailing^bf the process chamber. 



12. A method according tfc claim 10 wherein the antenna (1) is 
substantially non-vertical, or (2) comprises aV^lanar coil. 



13. A method according tckclaim 10 wherein the ceiling (1) is at least 
3 0 ^partially dome shaped, (2) comprises a ceramic, or (3) comprises a portion that is 
substantially permeable to RF energy. 
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14. A method according to claim 10 comprising monitoring radiation 
comprising optical energy propagating through the window. 

15. A mtethod according to claim 10 wherein the window (1) faces 
lihe substrate, (2) is substantially permeable to electromagnetic energy, (3) is 

J substantially permeable ta optical energy, (4) comprises one or more of silica, sapphire 
or quartz, (5) is removableYfrom the wall, or (6) is permanently affixed about an 



opening in the wall. 



1*S 16. A method according to claim 10 comprising detecting radiation 

in with a process monitoring assembly, wherein the process monitoring assembly (1) is 

\n housed in an enclosure above the ceiling, (2) is adapted to be mounted above the 

rz window, (3) is mounted to allow line-of-sight view of the substrate in the process 

M chamber, (4) is responsive to optical radiation, or (5) comprises an interferometer. 

is 



v x b 17. A method of processing a substrate, the method comprising: 

* providing a chamber having a top surface that is at least partially 



domq shaped; and 

monitoring radiation that propagates through the top surface 

2 0 during processing of the substrate. 

18. A method according to claim 17 comprising monitoring radiation 
that propagates through a window in the top surface. 

25 19. A method according to claim 17 comprising powering an antenna 

covering a portion of the top surface of the chamber to couple energy to process gas 
v jn the chamber. 

x 20. A method according to claim 17 comprising monitoring radiation 

3 0 comprising optical energy propagating through the window. 

21. A method of processing a substrate, the method comprising: 
placing a substrate in a first enclosure; 




♦ 
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introducing a process gas into the first enclosure; 
powerinlp an antenna outside the first enclosure to energize the 

process gas; and 

monitorinb processing of the substrate from a second enclosure 
disposed above the first enclosure. 



22. A method Recording to claim 21 wherein the antenna is within the 
second enclosure. \ 

23. A method accordirlg ^jS^laim 21 comprising monitoring radiation 
propagating from the first enclosure to fheis^cond enclosure. 




24. A method\according to claim 23 comprising monitoring radiation 
with a process monitoring assembly at least partially within the second enclosure, the 
process monitoring system comprising a signal source, a signal detector, a collimating 
assembly and a radiation transmission cable connecting the collimating assembly to 
he signal source and signal detector\the radiation transmission cable having a 
bifurcated end. 



25. A method according t&claim 24 comprising connecting a first 
branch of the bifurcated end to the signal so\irce and a second branch of the 
bifurcated end to the signal detector. 



26. A substrate processing apparatus comprising: 
a process chamberrand 

a process monitoring assembly comprising a signal source, a 
signal detector, a collimating assembly and a radiation transmission cable connecting 
the collimating assembly to the signal source and signal detector, the radiation 
transmission cable having a bifurcated end. 



27. An apparatus according t(\ claim 26 wherein the radiation 
transmission cable is a fiber optic cable. 
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28. An apparatufs according to claim 26 wherein the transmission 

ses a first branch c^n 

\ 

connected to the signal detector.x 



cable comprises a first branch connected to the signal source and a second branch 



\ 



29. An apparatus according to claim 26 comprising a first enclosure 
to energize process gas and a Seconal enclosure at least partially enclosing the process 
monitoring assembly. 

30. A substrate processing apparatus comprising: 
a process chamber comprising a wall, wherein the wall comprises 

a ceiling portion comprising an external surface; 

an antenna at least partially covering the external surface of the 

ceiling portion; and 

a process monitoring assemalylcesponsive to radiation that 

31 . An apparatus according \o claim 30 wherein the wall comprises a 

window. 

32. An apparatus according to\claim 30 wherein the window is in the 
ceiling portion. 



